Identification of a myofibril-bound serine protease and its endogenous inhibitor in mouse skeletal muscle.
Myofibrillar proteins, like all other intracellular proteins, are in a dynamic state of continual degradation and resynthesis. The proteolytic system responsible for degrading myofibrillar proteins in skeletal muscle is not well defined. A proteolytic activity associated to myofibrils was found in mouse skeletal muscle, as show electrophoretic patterns, and denominated by us, as protease M. During incubation of whole myofibrils at 37 degrees C, myosin heavy chain, alpha actinin, actin and troponin T suffered degradation. These effects were inhibited selectively by serine protease inhibitors (soybean trypsin inhibitor, di-isopropyl phosphofluoridate, phenylmethanesulfonyl fluoride). Using myofibrils as protease M source, azocaseinolytic activity was also detected. Endogenous inhibitor and various compounds effects on protease M activity were also quantified by trichloroacetic acid soluble products formation, using radiolabeled myofibrils. An endogenous trypsin inhibitor isolated from the muscle cytoplasmic fraction could inhibit protease M activity on myofibrillar proteins and on azocasein. While K(+) increased protease M activity, the presence of Ca(2+) did not show any effect. Data presented in this study suggest that reported protease M may be implicated in myofibrillar degradation in vivo and isolated endogenous inhibitor may provide a mechanism to control its action in mouse skeletal muscle.